Nuclear shuttling and TRAF2-mediated retention in the cytoplasm regulate the subcellular localization of cIAP1 and cIAP2.
Dynamic subcellular localization is an important regulatory mechanism for many proteins. cIAP1 and cIAP2 are two closely related members of inhibitor of apoptosis (IAP) family that play a role both as caspase inhibitors and as mediators of tumor necrosis factor (TNF) receptor signaling. Here, we report that cIAP1 and cIAP2 are nuclear shuttling proteins, whose subcellular localization is mediated by the CRM1-dependent nuclear export pathway. Blocking export with leptomycin B induces accumulation of both endogenous cIAP1 and epitope-tagged cIAP1 and cIAP2 in the nucleus of human cancer cells. We have identified a new CRM1-dependent leucine-rich nuclear export signal (NES) in the linker region between cIAP1 BIR2 and BIR3 repeats. Mutational inactivation of the NES, which is not conserved in cIAP2, reduces cIAP1 nuclear export. Forced relocation of cIAP1 to the nucleus did not significantly alter its ability to prevent apoptosis. Interestingly, co-expression experiments showed that the cIAP1 and cIAP2-interacting protein TNF receptor-associated factor 2 (TRAF2) plays an important role as regulator of IAP nucleocytoplasmic localization, by preventing nuclear translocation of cIAP1 and cIAP2. TRAF2-mediated cytoplasmic retention of cIAP1 was reduced upon TNFalpha treatment. Our results identify molecular mechanisms that contribute to regulate the subcellular localization of cIAP1 and cIAP2. Translocation between different cell compartments may add a further level of control for cIAP1 and cIAP2 activity.